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AN AUSTRALIAN ALPACA 
RESEARCH PROJECT 
Productivity and marketing improvement of the 
Alpaca fibre industry in Australia 
SOME PRELIMINARY DATA 
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G.]. ]uDsoN4, AND R KEYNoN2 
1 Primary Industries South Australia, c/o The University of Adelaide, Roseworthy, South Australia, 5371, 2 South Australian Research and Development 
Institute, GPO Box 397, Adelaide, South Australia, 5001, 3 Victorian Institute of Animal Science, Department of Agriculture, Werribee, Victoria, Australia, 
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BACKGROUND 
A future market led, commercial products orientated, Australian Alpaca industry must produce marketable high quality, versatile, 
natural fibre. The long term future of the industry will 
principally depend on the organised marketing of fibre at 
the premium end of the fine micron fibre market. 
Secondary products of the commercial industry will 
include meat, hides and pelts. 
The alpaca industry in Australia is still a speculative 
breeding-based industry and so profits are made from the 
sale of breeding animals. There is concern that animals of 
lesser genetic merit (in terms of a commercial industry) are 
not being culled in this environment, with obvious long 
term effects. If alpaca populations increase with no 
consideration to selection based on objective assessment 
of commercially important traits, the future for the 
industry appears less certain. 
However, underlying most of the interest in alpaca 
production in Australia is the belief that a fibre growing 
industry will be profitable in Australia, possibly in 
association with a textile industry. The industry aims to 
establish a fibre marketing organisation that requires 
objective information on the types and qualities of alpaca 
fibre in Australia to establish appropriate grading and 
marketing strategies. 
Alpacas have traits which appear to make them more 
able than sheep to survive in harsh conditions. If this is 
proven by future research and accumulating experience, 
they may be more suited for fibre production in harsh and 
environmentally sensitive areas of Australia. 
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This the first scientific evaluation of alpaca 
undertaken in Australia. 
THE RESEARCH PROJECT 
Data collected from collaborating herds will enable the 
estimation of: (i) initial phenotypic and genetic 
parameters, (ii) base blood trace element and vitamin 
levels, (iii) incidence of internal parasitism, and (iv) fully 
describe the range in quality and quantity of fibre to 
enable appropriate fibre marketing. 
The first component of the study will involve the 
collection of pedigree, reproductive and production 
records of alpaca on the properties. Fleece characters 
studied will be the major determinants of fleece value, 
including fibre diameter, yield, strength, medullation and 
fleece colour. Duplicate fleece samples will be collected 
and stored for future research. The second component of 
the study will be regular blood sampling of animals for 
trace element assays to establish normal ranges for healthy 
animals in Southern Australia. The final component of the 
project will be a study of internal parasite populations, 
and their control, in alpaca in Southern Australia. 
Alpacas sampled were from four age groups, viz.: cria 
(<6 months of age); weaners (6to12 months of age); tuis (12 
to 24 months of age), and; adults (>24 months of age). 
PRELIMINARY RESULTS 
Results provided have been determined from an 
incomplete data set collected during the initial phases of 
the project and should only be considered as preliminary 
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trends. They only relate to initial data for a small range of 
productivity factors considered by the project. A complete 
data set will provide more accurate information that may 
challenge these initial trends. Tables in the appendix show 
the full range of data recorded in the research project 
entitled, "Productivity and marketing improvement of the 
Alpaca fibre industry in Australia". 
Some information in this paper is different to that 
reported in the proceedings of the 2nd European 
Symposium on South American Camelids (in press). Data 
appears different because information presented at the 
symposium was provided as arithmetic means with no 
statistical analysis. 
Scientific averages are usually called mean values 
rather than average values. Data in this summary is 
expressed as least square means rather than arithmetic 
means. Statistically, least square means provide a more 
accurate analysis of results. A least square means modifies 
an arithmetic mean by taking account of the distribution 
and frequency of information within a data set. 
Readers considering this information must take into account 
that data provided is still incomplete (less than half of the data 
has been collected to date). This research project was designed to 
continue for three years to ensure that sufficient information 
(enough records for each parameter measured) would be 
collected to allow an accurate analysis and reporting of blood 
and parasite 'norms' and of fleece and heritability data. 
FLEECE DATA 
An Explanation of fibre measurements 
Fleece weight 
Fleece weight is measured by weighing the total fleece 
immediately after shearing with accurate scales. 
Mean fibre diameter 
Fibre diameter is easily measured with modern 
equipment. Fibre diameter is expressed as micrometers 
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(µ.m). One micrometer is one thousandth of a millimetre 
and is often called a micron. 
Fibre diameter variability 
Variation in fibre diameter around the mean diameter is 
measured by the standard deviation (SD). The smaller the 
SD the less the variation around the mean. SD tends to 
increase as the mean fibre diameter increases. The co-
efficient of variation (CV%) is another measure of fibre 
diameter variability. CV% measures the variation in fibre 
diameter relative to the mean fibre diameter. 
Incidence of medullation 
Medullated fibres have a central canal or medulla that is 
largely hollow because the cells contain air. Fibres with a 
medulla reflect light and absorb dye differently to true 
fibres, are stiffer and are difficult to control in spinning 
and so become conspicuous in fine worsted materials. 
The incidence of medullated fibres can be measured 
by counting the number of medullated fibres and 
expressing the number as a percentage of the total fibres 
examined, or by weight (weight of medullated fibres 
expressed as % of total weight of fibres % w I w). 
Fleece data was first collected during the November 1994 
shearing. As the date of the shearing immediately prior to 
the November 1994 shearing was variable (sometimes not 
accurately known) data described from fleeces assessed at 
that shearing need to be interpreted very cautiously. 
Caution is particularly necessary when interpreting total 
fleece weight data. 
Selected data from the first two project shearings are 
yet to be analysed on an individual property basis. Data 
presented in this paper are summaries of some data 
collected during November 1994 and November 1995 
from alpacas grazing five properties in Southern 
Australia. A n/ a notation indicates not enough samples 
for all properties were available to allow meaningful 
analysis. A combined assessment of data collected over 
three years should remove within year data deficiencies. 
Mean Fibre Diameter and mean fibre diameter coefficient of variation measurements 
Table la. Mean values for alpaca fibre diameter and fibre diameter coefficient of variation for Huacaya alpaca at the November 1994 
shearing, from mid-side samples. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Fibre Diameter (µ.m) 
Mean 22.2a 24.2a 25.4a 29.4b 
SE 1.7 2.0 1.0 0.5 
FDCV (%) 
Mean 26.la 28.4ab 24.7b 24.0b 
SE 1.5 1.1 0.9 0.5 
Different letters within rows denote significant differences (P<0.01) 
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Table lb. Mean values for alpaca fibre diameter and fibre diameter coefficient of variation for Huacaya alpaca at the November 1995 
shearing, from mid-side samples. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Fibre Diameter (µ,m) 
Mean n/a 22.7a 25.8ab 30.6c 
SE 1.2 1.0 0.5 
FDCV (%) 
Mean n/a 26.3a 22.2b 23.lb 
SE 1.1 0.9 0.5 
Different letters within rows denote significant differences (P<0.01) 
There was no significant difference between the sexes within age categories for mean fibre diameter or mean fibre 
diameter coefficient of variation. 
Table 2a. Mean values for alpaca fibre diameter and fibre diameter coefficient of variation for Suri alpaca at the November 1994 
shearing, from mid-side samples. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Fibre Diameter (µm) 
Mean 24.la 23.la n/a 28.5a 
SE 1.6 2.0 1.0 
FDCV (%) 
Mean 33.4a 30.Sa n/a 23.5a 
SE 2.1 1.6 1.3 
Different letters within rows denote significant differences (P<0.01) 
Table 2b. Mean values for alpaca fibre diameter and fibre diameter coefficient of variation for Suri alpaca at the November 1995 
shearing, from mid-side samples. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Fibre Diameter (µm) 
Mean 27.lab 25.6a 25.6a 29.8b 
SE 2.5 1.3 1.3 0.8 
FDCV (%) 
Mean 31.7a 26.3ab 25.0ab 24.2b 
SE 2.7 1.4 1.4 0.9 
Different letters within rows denote significant differences (P<0.01) 
There was no significant difference between the sexes within age categories for mean fibre diameter or mean fibre 
diameter coefficient of variation at the 1995 shearing. 
· The limited data tends to support the generally accepted principal that mean fibre diameter for both Huacaya and Suri 
alpaca increases with age. 
Mean mid-side fibre diameter I fleece colour 
relationship 
An attempt to compare fibre diameter from fleeces of 
different colour has been made by assessment of the mid-
side sample. However, as the number of fleeces in each 
colour category were limited: all light brown (LBR), mid 
brown (MBR) and dark brown (DBR) were combined as 
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brown fleeces; all light fawn (LF), mid fawn (MF) and 
dark fawn (DF) were combined as fawn fleeces; black 
fleeces were retained as a distinct group, and; white 
fleeces were retained as a separate groups. 
Our limited data tends to also support the generally 
ac<;:epted principal that fibre colour has no significant 
effect of mean fibre diameter. 
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Mean fleece weight measurements 
Mean fleece weight data recorded for the project's first shearing are provided in table 3. Figures provided must be 
considered with some caution as some adult animals shorn in November 1994 carried more than 12 months fleece. 
Table 3a. Mean values for alpaca fleece weight for animals shorn in November 1994. 
Fleece Weight (gms) 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
HUA CAYA 
Mean n/a 2083b 3895a 3497a 
SE 308 250 129 
SURI 
Mean n/a 2314a 3573a 3470a 
SE 527 702 250 
Different letters within rows denote significant differences (P<0.01) 
Table 3b. Mean values for alpaca fleece weight for animals shorn in November 1995. 
Fleece Weight (gms) 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
HUA CAYA 
Mean n/a n/a 3815a 3153b 
SE 263 142 
SURI (females) 
Mean n/a n/a 2870a 2551a 
SE 614 320 
Different letters within rows denote significant differences (P<0.01) 
There were insufficient Suri males shorn on all properties running Suri alpaca at this shearing to allow a meaningful 
comparison. Adult Huacaya males produced significantly more fleece than Huacaya females however there were no other 
significant differences between the sexes within age and breed type categories. 
Clean fleece yields 
Although yet analysed statistically and not tabled in this report mean fleece yields for alpaca fleeces shorn from all 
properties to date during this project consistently ranged from 91 % to 94%. 
BODY WEIGHT PARAMETER DATA 
Table 4 shows the mean live weight of Huacaya animals on 4 properties and table 5 shows the mean live weight of Suri 
animals on I property, in Southern Australia from November 1994 to July 1995. These data clearly show that mean live 
weights of alpaca grazed in Australia are significantly greater than mean live weights reported for alpaca grazed in Peru. 
Table 4. Mean live weight (kg) of Huacaya alpacas (November 1994 to August 1995). 
Live Weight (Kgs) 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Mean Live weight 33.6a 47.8b 63.6c 75.ld 
SE 1.5 1.3 1.4 1.4 
Different letters within rows denote significant differences (P<0.01) 
There was no significant difference between the sexes within age categories for mean live weight. 
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Table 5. Mean live weight (kg) of Suri alpacas (November 1994 to August 1995). 
Live Weight (Kgs) 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Mean Live Weight 27.Sa 43.4b 60.6c 76.5d 
SE 2.5 1.6 1.3 1.6 
Different letters within rows denote significant differences (P<0.01) 
Although adult Suri males were significantly heavier than adult Suri females, (mean live weight of 88.5kg cf 64.5kg for 
females) there were no significant difference between the sexes within other age categories. 
BLOOD PARAMETER DATA 
'Normal' values for mineral, trace element and vitamin 
concentration in blood of alpaca in Australia are not 
known. Our data will contribute to the establishment of 
normal ranges for these components in alpaca in Southern 
Australia. 
Data presented here relates to Huacaya alpaca. The 
data for Suri alpaca appears similar to that for the 
Huacayas, but as yet there has been no statistical 
comparison of results for the two groups. 
Table 6 gives a summary of results for the first year of 
sampling for calcium, phosphorus and vitamin D 
concentration. Overall, mean calcium concentration of 
cria, weaners and tuis is not significantly different, while 
the mean concentration in adults is greater than in all 
other age groups. 
Mean phosphorus concentration in adults is less than 
for cria and weaners and the mean concentration in cria is 
greater than in weaners and tuis. These data show a 
decreasing phosphorus concentration with age. 
Data for the first year of the project shows that at a 
95% confidence level, mean vitamin D concentration is 
greater in adults than in cria and weaners and that there is 
no difference between cria and weaners. However at a 
99% confidence level, the mean concentration of adults is 
only greater than that for weaners and that there is no 
difference between other age classes (table 6). 
The project will take blood samples from animal for 
three years to enable a more confident estimation of 
'normal' blood vitamin D concentrations in blood plasma. 
Table 6. Mean values for calcium, phosphorus and vitamin D in blood plasma collected from November 1994 to August 1995 from 
Huacaya alpacas grazing five properties in southern Australia. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Calcium (µ,mol/L) 
Mean 2.43a 2.40a 2.43a 2.22b 
SE 0.02 0.02 0.44 0.04 
Phosphorus (µ,mol/L) 
Mean 2.64a 2.20b l.93bc l.68c 
SE 0.08 0.09 0.18 0.15 
Vitamin D (nmol/L) 
Mean 124ab 122b 185ab 240a 
SE 16.2 16.9 30.9 27.7 
Different letters within rows denote significant differences (P<0.01) 
Mean concentration of plasma vitamin E and selenium is not significantly different between age classes (Table 7). 
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Table 7. Mean values for blood selenium and plasma vitamin E in alpaca from November 1994 to August 1995 of alpacas grazing five 
properties in southern Australia. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Selenium (µ,mol/L) 
Mean 1.24a 1.36a 1.47a 1.61a 
SE 0.06 0.06 0.09 0.09 
Vitamin E (mg/L) 
Mean 2.33a 1.98a 2.26a l.98a 
SE 0.19 0.17 0.29 0.27 
Different letters within rows denote significant differences (P<D.01) 
Mean plasma zinc and vitamin B12 concentrations are unaffected by age while mean plasma copper concentrations are 
significantly greater in adults than in cria or weaners. Zinc and copper concentrations recorded are significantly lower than 
that observed in cattle or sheep. 
Table 8. Mean values for plasma zinc, copper and vitamin B12 in alpaca during November 1994 to August 1995. 
Cria Weaners Tuis Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Zinc (µmol/L) 
Mean 4.37a 4.04a 4.19a 4.23a 
SE 0.15 0.13 0.21 0.21 
Copper (µ,mol/L) 
Mean 6.6la 7.50a 7.94ab 8.89b 
SE 0.31 0.27 0.43 0.44 
Vitamin 812 (pmol/L) 
Mean 373a 319a 275a 360a 
SE 60.0 51.8 84.7 84.7 
Different letters within rows denote significant differences (P<0.01) 
INTERNAL PARASITE DATA 
In this project, nematode eggs in alpaca faecal samples are 
classified as belonging to either the Trichostrongylus/ 
Ostertagia, Nematodirus or Trichuris groups of parasites 
according to morphology. This distinction cannot be 
extended further to distinguish between some similar 
genera or between individual species of parasites within a 
particular genus; neither does the egg count provide a 
clear indication of the pathogenic effects of a particular 
infestation. Moreover it is not possible to ascertain from 
the morphology of eggs whether they belong to parasites 
which are normally considered to be found in sheep, 
goats, cattle or alpacas - all eggs from each genera are 
identical, regardless of host. 
At this stage we know little about the epidemiology of 
parasitism in alpaca and do not know what constitutes a 
dangerous parasite burden or even a sub clinical burden. 
To date records indicate that Eimeria (coccidia) 
populations detected have been negligible. Mean faecal 
egg counts for alpaca in this project remain 'low' across all 
age groups as show in table 9. The use and effect of 
anthelmintic drenching programs have not been 
considered in the results displayed in table 9. 
Table 9. Mean values for Trichostronglyus/Ostertagia and Nematodirus/Trichurus faecal egg counts for alpaca, irrespective of breed 
and sex, from samples taken during November 1994 to June 1995 from alpacas grazing five properties in southern Australia. 
Cria Weaners Tu is Adults 
(less than 6 mths) (6 to 12 mths) (12 to 24 mths) (more than 24 mths) 
Trichostrongylus/ Ostertagia 
Mean (eggs/ gm) 5.7 10.9 7.2 4.6 
SD 10.9 18.1 18.1 9.3 
Number of records 23 63 42 168 
Nematodirus/Trichurus 
Mean (eggs/ gm) 4.7 21.9 2.3 3.5 
SD 8.7 74.0 5.6 17.2 
Number of Records 20 45 31 129 
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Data collection schedules for the Australian Alpaca Productivity Project 
Table 10. Project Sampling Intensity -1994/95, 1995/96, 1996/97. 
MONTH 
Sample Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 
Blood Sample 'fl: ./ ./ ./ ./ 
Blood Sample 'B' ./ ./ ./ ./ ./ 
Faecal Samples ./ ./ ./ ./ 
Body Weights ./ ./ ./ ./ ./ 
Pasture Samples ./ ./ ./ ./ 
Fleece Samples ./ 
Table 11. Faecal parameters measured. 
CLASS OF ALPACA 
Parameter measured Cria Tuis Adult Females 
Eimeria sp. oocysts ./ ./ ./ 
Trichostrongylus/Ostertagia sp. eggs ./ ./ ./ 
Chabertia/Oesophagostomum sp. eggs ./ ./ ./ 
Trichurus sp. eggs ./ ./ ./ 
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Table 12. Fleece characters measured. 
FLEECE MEASUREMENTS 
Objectively measured fibre characters Total Saddle Neck Pieces 
Fleece 
Greasy fleece weight ./ ./ ./ ./ 
Washing yield ./ ./ ./ ./ 
Clean fleece weight ./ ./ ./ ./ 
Mean fibre diameter ./ ./ ./ ./ 
Standard deviation of fibre diameter ,/ ./ ,/ ,/ 
Coefficient of variation of fibre diameter ./ ./ ./ ./ 
Histogram of fibre diameter distribution ./ ./ ./ ./ 
Fleece length ./ ./ ./ ./ 
Staple strength ./ ./ ./ ./ 
Percentage medullation ,/ ./ ,/ ./ 
Mean fibre diameter of medullated fibres ./ ./ ./ ./ 
Standard deviation of fibre diameter of medullated fibres ./ ./ ./ ./ 
Fleece colour of parents and offspring ./ ./ ./ ./ 
Table 13. Blood parameters measured. 
PARAMETER MEASURED 
Class of 
Alpaca VitA Vit B12 
Cria ./ ./ 
Tuis ./ ./ 
Adult Females ./ ./ 
Table 14. Other parameters recorded. 
PARAMETER RECORDED 
Reproductive performance 
Cria birth date 
Registered colour 
Observed colour at shearing 
VitD Vit E 
./ ./ 
./ ./ 
./ ./ 
A photographic record is taken of each animal 
Pasture samples for mineral, trace element and 
vitamin assay. 
Marita & ·Grant Sealey 
•STUD SERVICE • AGISTMENT 
•QUALITY ANIMALS 
Lot 4 Valley of Giants Road 
Bow Bridge, via Denmark 
Western Australia 6333 
Telephone: (098) 408126 
Fax: (098) 408 285 
Sample 'A' Sample 'B' 
Ca 
./ 
./ 
./ 
Cu 
,/ 
./ 
,/ 
p Mg Se Zn VitD Ca p 
,/ ./ ,/ ./ ./ ,/ ./ 
./ ./ ./ ./ ./ ./ ./ 
./ ./ ./ ./ ./ ,/ ./ 
THE-PINJARRA SURI-COLLECTION 
Now the range of SURI genetics to 
compete in tomorrow's market 
can be yours -today! 
At stud: _(fee $2,500) 
Bolivian -Preferred Stock (white) 
Bolivian -Byron (white) 
Peruvian - Purrumbete Rufilio (white) 
Chilean -Adsail Condor Gold (dark fawn) 
-Call Sandra Keane today on 057 682549 
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